Chronic pain is a widespread and challenging problem for primary care physicians and family physicians, particularly in patients with nonmalignant pain syndromes, who represent a growing proportion of chronic pain diagnoses. 1 For patients with moderate to severe acute or chronic pain, nonopioid analgesics may not be sufficient to achieve adequate analgesia. Historically, the use of opioids to manage pain has oscillated from broad indiscriminate use a century ago to narrowly restricted use in subsequent decades that left too many people without adequate analgesia. More recently, multiple forces have driven the increased use of strong opioids in the management of pain, including an evolving regulatory outlook and increasing acceptance from the clinical community. 2, 3 National legislation recognizing the importance of pain treatment has been proposed, including an effort to establish a National Center for Pain and Palliative Care Research. The Agency for Health Care Policy and Research has established pain treatment guidelines, and the Joint Commission on Accreditation of Healthcare Organizations has included pain treatment in its evaluation of hospitals and healthcare providers. Reports on advances in pain research in consumer media are increasing the overall understanding of the importance of treating pain. The net result of these factors has been an increased use of strong opioids by nonspecialists for the management of chronic moderate to severe pain.
The movement to treat chronic pain with strong opioids first gained acceptance in the treatment of pain associated with cancer, for which concerns about addiction and abuse were believed to be minimal. 4 Experience in treating chronic cancer-related pain suggested that other forms of severe, chronic pain could be safely treated in the long term with opioid medications. 5, 6 As a result, opioids have become a mainstay for reliably treating moderate to severe nociceptive pain, 7, 8 defined as a physiologic response to neural inflammation produced by tissue damage from noxious stimuli. Some specific sources include osteoarthritis, lower back injuries or conditions, and postsurgical trauma. 9 The expanding use of opioids is also influenced by cost issues. The annual costs of pain-related healthcare, litigation, and compensation are estimated at $100 billion in the United States. 10 A paradox in the pharmacoeconomics of pain is that costs have been identified as a potential barrier to effective pain management, 11 yet suboptimal pain management has been shown to increase overall healthcare costs. 12 On the other hand, there has been a growing awareness that despite the increased costs of controlled-release (CR) opioids, their use may dramatically decrease long-term patient costs. 13 However, achieving clinically and cost-effective outcomes is contingent on the physician recognizing and overcoming important barriers to successful pain management. In subsequent sections, a number of important factors and approaches are considered that may help guide primary care physicians and family practitioners when considering opioid medications for patients reporting moderate to severe pain.
Factors Influencing Treatment Success or Failure

Patient and Physician Fears
Patients may be reluctant to take opioid analgesics for various reasons, including fears of addiction.
14 Clinicians can help patients with these fears by acknowledging that although the risk is real, the risk seems low for the large majority of patients taking opioids. In a study of more than 100 patients taking opioids for chronic noncancer pain for a mean duration of 14 months, the rate of addiction was 2.8%. 15 More recently, opioid use and stability of daily dose were studied in an analysis of pharmacy records of 152 orthopedic spine clinic patients. 16 Persistent escalations of the mean daily dose were observed in 11 patients (7.2%) during the 3-year study period; 3 of these cases (2.0%) could not be attributed to worsening pain and were accompanied by abuse behaviors. Addiction potential was also studied prospectively in a trial of 10 patients with chronic noncancer pain. 17 In this pilot study, morphine was substituted for placebo for 60-hour periods to evaluate the effects of abstinence versus those of continued use. Three of the 10 patients (30%) experienced opioid withdrawal symptoms, but no patients reported a craving for morphine, a compulsion to take morphine, or other indicators of psychological dependence. Moreover, although pain scores increased during the abstinence period, they remained below baseline levels. The results of these studies are limited by the small sample sizes, lack of a control group in all but the pilot study, and recall bias inherent in the retrospective analysis. However, the observed addiction rates of Յ2.8% suggest that, with appropriate management, the potential for addiction to opioids is low during long-term treatment of noncancer pain.
Physician concern regarding opioid misuse remains perhaps the most significant barrier to the optimal use of opioids in patients with chronic, noncancer pain. This includes the risk of addiction in patients, drug diversion by patients (or members of their household) for nonpain purposes, the fear of attracting substance abusers to one's practice, and fear of legal/regulatory authorities.
18
Risk Management and Strategies to Minimize Abuse
Initially, it was hoped that long-acting opioid formulations would eliminate the potential for abuse, but this has not proven to be the case. The liability of sustained-release preparations is that an entire 12-hour to 24-hour dose may be diverted and rapidly administered, leading to toxicity. 19 Furthermore, the problem of abuse is not limited to oral formulations. A recent report described 10 overdose cases that were attributed to abuse of fentanyl transdermal patches. 20 Another report describes 4 cases of fatal intravenous (IV) fentanyl abuse that involved extraction of fentanyl from transdermal patches. 21 Although drug diversion and abuse is a reality, it should not prevent the legitimate use of opioids in the treatment of pain. 5 Risk management programs are being developed to identify potential abusers and provide guidelines for the management of patients to avoid or identify situations in which drug diversion may occur. 5 These programs are designed to address the concerns that physicians have about prescribing controlled substances. 3, [22] [23] [24] [25] [26] [27] They include physician education, opioid dosing agreements, multimodal analgesia, urine screening, pharmacy monitoring of multiple opioid prescriptions, and detailed guidelines that help clinicians oversee every aspect of the use of opioids in a patient with chronic pain ( 18, 28 Appropriate selection of candidates for chronic opioid therapy may help reduce the potential for misuse. In general, candidates for long-term opioid therapy are those who have tried nonopioid treatments without success and in whom there is no history of substance abuse or diversion. To reduce the risk of opioid misuse, it is helpful to anticipate situations that facilitate such behavior. Because many of the hazards associated with opioid prescribing are increased by a lack of familiarity with the patient, primary care physicians may be better able to avoid some of these hazards. 18 Several recent efforts have focused on tools that aid in assessing addiction risks. For example, a 24-item assessment tool known as the Screener and Opioid Assessment for Patients with Pain (SOAPP) was developed and validated specifically for use in patients with chronic noncancer pain to predict the possibility of aberrant drug behaviors. 25 Concept areas incorporated in the SOAPP include neurobiologic need for medicine, medication-related behaviors, antisocial behaviors and history, substance abuse history, psychiatric history, psychosocial problems, doctor-patient relationship, and personal care and lifestyle issues. Specific items are listed in 
Accurately Assessing Pain
Clinicians face unique challenges in the management of noncancer pain. In practice settings, pain can be difficult to assess, measure, and interpret. In addition, patients may underreport the amount of pain they experience or fail to report inadequate relief. Numerous tools have been developed and validated to assist the clinician in the assessment of pain. Unidimensional tools measure only pain intensity but are simple to administer and can be understood by most patients. 9 Examples include the numeric rating scale (NRS), the verbal rating scale (VRS), and the faces pain-rating scale (FPRS); all are simple, reproducible, able to measure small changes in pain intensity, and useful in patients of different cultural backgrounds. The NRS is a more sensitive indicator of pain intensity than the VRS but can be difficult to use in cognitively impaired persons. The FPRS can be used effectively in small Consider use of self-reporting instruments, an example of which is shown in Table 2 Remember that documentation is essential and should address all elements of the visit assessment Adapted with permission from Portenoy 28 and Gallagher.
children and developmentally disabled adults but requires careful instruction and may be affected by visual impairment. Multidimensional tools measure several aspects of pain, including intensity, frequency, and impact on quality of life and may give a more reliable assessment of the patient's overall pain syndrome. 9 Examples include the McGill Pain Questionnaire and the Brief Pain Inventory. Multidimensional tools take more time than unidimensional tools to complete, require careful instruction, and often require expert interpretation; hence, they may be less practical for the primary care office.
Opioids in Clinical Practice
Initiating Opioid Therapy, Dosing, and Routes To initiate a patient on opioid therapy, the clinician should select a dosage and frequency based on the intensity of the patient's pain, the presence of comorbid medical conditions, any concomitant therapy, and any previous opioid exposure (SORT level C). 30, 31 Dosing and frequency recommendations should also be consistent with the manufacturer's prescribing information. Short-acting agents (eg, morphine immediate release [IR], hydrocodone IR, hydromorphone IR, oxycodone IR, oxymorphone IR, and transmucosal fentanyl) may be favored initially because they are easier to titrate than longacting agents (eg, morphine CR, oxycodone extended release [ER], oxymorphone ER, and transdermal fentanyl). Short-acting opioids are characterized by a rapid rise and fall in serum opioid levels, whereas serum levels of long-acting opioids increase slowly to therapeutic levels, remain there for an extended period, and then decline slowly. 23 Thus, after a stable dose is achieved with a short-acting agent, it may be preferable to convert to a longer-acting formulation of the same opioid. The difference in long-and short-acting formulations is appreciated by comparison of the ER and IR pharmacokinetic curves of oxymorphone ( Figure 1) . 32, 33 Longer-acting formulations provide patient convenience, improved compliance, and uniformity of effect. Whether longeracting formulations offer reduced adverse event (AE) profiles is a matter of debate, with different studies drawing opposing conclusions. In principle, the use of a long-acting formulation producing steady-state concentration with fewer peak-andtrough events predicts a reduction in AEs such as nausea or somnolence. Several trials comparing long-acting formulations with IR formulations of the same opioid have shown that the incidence of AEs is similar between the formulations. 34 -36 However, patient compliance with prescribed dosing regimens may be greater in these controlled settings. In general clinical practice, the less convenient, shorter-acting formulations may engender reduced compliance, more dosing errors, and more frequent AEs.
In patients being treated with long-acting agents, short-acting opioids can also be provided as rescue medication. Because of considerable interpatient variability in opioid responsiveness, it may take several trials of opioid regimens to find the drug that provides the best balance between pain relief and AEs (SORT level C). 37 Neuraxial opioid therapy (intrathecal or epidural) for chronic cancer and noncancer pain has become an increasingly used therapeutic modality in recent years. In general, patients may be considered candidates for neuraxial opioid therapy if conventional opioid therapy is ineffective or not tolerated, and less invasive strategies for managing difficult-to-treat patients (eg, opioid rotation) have failed (SORT level A). 38 Once therapy has been initiated, the dose should be titrated to a stable dose that provides effective analgesia throughout the dosing period with minimal need for rescue medication (SORT level C). 30 It is important to recognize that there is no single optimal or maximal dose of an opioid analgesic drug; the effective management of chronic pain requires that adequate analgesia be maintained with the minimal number of doses per day. Data suggest that to achieve effective analgesia, a significant number of patients with chronic pain require more frequent dosing of sustained-release opioid preparations than that recommended by the manufacturer in published product information (SORT level 3).
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The need for increased dosing frequency may be explained by several factors, including type of pain, adjuvant opioid use, presence of comorbidities, and psychosocial factors. However, for many patients taking a CR opioid (including transdermal fentanyl, sustained-release morphine, and sustained-release oxycodone), end-of-dose failure was the reason for exceeding the manufacturer's recommended dosing frequency. 40 In addition, some opioid formulations may have pharmacodynamic or pharmacokinetic profiles that are altered by concurrent medications. 42, 43 Genetic factors also probably influence pain perception and analgesia. 44 These factors may not only contribute to alterations in the drug dosing interval but may affect whether a patient achieves a satisfactory outcome at all. Patient responses to opioids are highly variable. As detailed in a subsequent section, this clinical heterogeneity has driven the development of opioid rotation, because patients who respond poorly to one opioid frequently achieve a favorable response by switching to another. 37, 39 The decision to use strong opioids for the management of chronic pain is influenced by numerous factors, including the specific pain diagnosis, the severity of the pain, whether or not the patient has a history of drug abuse or diversion, the physician's 
32,33
type of practice, the regulatory climate of the physician's community, the acceptance of opioid analgesia in the physician's community, and the availability of pain specialists in the physician's community. 45 As more primary care physicians and family practitioners prescribe strong opioids for the management of chronic and moderate to severe pain, the questions of how to monitor adherence to the therapeutic regimen and when to refer a patient to a pain specialist have become important topics. Monitoring adherence with chronic opioid therapy is difficult and complicated by psychological, societal, and legal issues. 46 Periodic urine or plasma monitoring may facilitate adherence monitoring in patients with behavioral issues or a history of poor adherence to prescribed drug therapy. 47 In general, referral to a pain specialist or pain center is appropriate when the clinician has exceeded his or her comfort level with the dose of opioids prescribed or the patient's ability to adhere to the prescribed regimen, has been unable to achieve adequate pain control despite increasing the dose of opioids, or has been unable to manage the patient's pain with different opioids (SORT level C).
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Managing Opioid-related Adverse Events
In opioid-naive patients, most opioid-related AEs are transient and tend to resolve with ongoing treatment. Common opioid-related AEs include constipation, nausea, vomiting, sedation, and pruritus. Most opioid-related AEs are dose dependent, which is why it is important to initiate therapy with the lowest effective dose. Some opioid-related AEs are often treated symptomatically (eg, by prescribing an antiemetic for nausea or a laxative for constipation); others, such as sedation and pruritus, are typically addressed by decreasing the opioid dose rather than by treating the symptom. 48 In addition to dose reductions, other strategies that can be used to minimize opioid-related AEs include changing the route of administration and switching to a different opioid. 49 Clinicians also may be concerned about increasing the dose of opioids to offset the effects of tolerance. Tolerance to opioids can arise as a result of pharmacokinetic adaptations such as increased drug clearance or pharmacodynamic adaptations such as reduced responsiveness of opioid receptors to the opioid. 49 Increased experience in the treatment of chronic pain has shown that higher doses of opioids, may produce hyperalgesic effects. 50 It is possible that higher doses of opioids stimulate the central nervous system by mechanisms different from those used to inhibit nociception with lower doses of opioids. 51, 52 Additional research in this area may help in the development of approaches that maximize the analgesic benefits of opioids whereas minimizing long-term effects. Until such time, the clinician should consider alternate procedures to break the cycle of tolerance, including opioid rotation and multimodal analgesia.
Multimodal Analgesia
Use of multimodal analgesia also has become more widely recognized with the growing use of adjuncts such as nonsteroidal anti-inflammatory drugs (NSAIDs) and local anesthetics, and adjuvants such as anticonvulsants and tricyclic antidepressants. Use of adjunctive or adjuvant therapy may reduce opioid requirements as much as 25% to 50% and provide important benefits, such as reduced AEs and delayed development of tolerance and hyperalgesia. 53 Because multiple mechanisms may be involved with opioid tolerance, the use of adjunctive or adjuvant therapies to target processes not affected by the opioid may increase overall treatment effectiveness without increasing the opioid dose. 50 It should be noted, however, that use of these agents also may increase the risk of AEs from drugdrug interactions. Care must be taken in choosing opioids and concomitant agents with a low potential for causing drug interactions. The ability to successfully use drug combinations helps underscore that our understanding of the neurologic aspects of pain has increased dramatically.
-56
Managing Polypharmacy
When prescribing or recommending opioid therapy, it is important to consider the possibility of drug-drug interactions. The pharmacodynamic or pharmacokinetic profiles of many medications, including opioids, may be altered by other medications that are being taken concurrently. Most marketed drugs are metabolized in various ways by the cytochrome P450 (CYP450) system. 57 In the case of most opioids, metabolism occurs primarily through the CYP3A4 and/or CYP2D6 pathways. The use of concomitant medications interacting with CYP3A4 or CYP2D6 (Table 3 ) may affect the plasma levels of the opioid or of other concomitant medications, resulting in reduced analgesia or AEs. 57, 58 For example, phenothiazines can reduce the effect of oral anticoagulants, and thiazide diuretics can accentuate the orthostatic hypotension that may occur with phenothiazines; hence, prochlorperazine should be used with caution in patients taking other phenothiazines, oral anticoagulants, or thiazide diuretics. 59 The antiemetic, ondansetron is metabolized by the CYP450 enzymes CYP3A4, CYP2D6, and CYP1A2; hence, it should be used with caution in patients taking drugs metabolized by these enzymes (eg, phenytoin, carbamazepine, and rifampicin). 60 Although there is currently little evidence to indicate that metabolic drug interactions between opioids and other medications are compromising patient safety, there is considerable evidence that many patients fail to achieve adequate analgesia with a given opioid, and drug interactions are a promising area for future research on this phenomenon. For example, codeine is a prodrug that must be metabolized to morphine by CYP2D6 to achieve analgesic effect. Because of genetic differences, this enzyme is very polymorphic so that some persons are rapid metabolizers whereas others are very poor metabolizers of certain drugs such as codeine. 61 Thus, poor metabolizers who take codeine with other drugs metabolized by CYP2D6 may be at an increased risk for analgesic failure.
Notably absent from the table are morphine, which is metabolized principally by glucuronidation, 62 and oxymorphone. Available data indicate that oral oxymorphone neither inhibits nor induces CYP450 metabolic pathways, nor is it significantly metabolized by CYP450 enzymes. 40 These properties may offer clinical advantages to patients requiring multiple medications.
Understanding Variable Patient Responses
Lack of understanding about how opioids work may represent another barrier facing clinicians who manage patients with chronic nonmalignant pain. The identification of multiple opioid-receptor subtypes has facilitated the understanding of nociceptive, antinociceptive, and non-nociceptive effects of opioids. Various receptor subtypes play different roles in mediating the effects of opioids: is thought to mediate analgesia, is associated with dysphoria and sedation, and ␦ elicits dysphoria. 63, 64 Opioids can act on different receptors, and individual receptor profiles may influence the degree of analgesia attainable and the occurrence of opioidrelated AEs. 65 In addition, there are differences between people not only in responses to pain but also in levels of -opioid receptor expression and responses to different opioids. For example, oxymorphone exhibits greater specificity for the -opioid receptor, 63 whereas oxycodone may exert some of its antinociceptive effect through the -opioid receptor. 66 Genetic heterogeneity in the nociceptive pathways and drug metabolic pathways may also contribute to the wide range of patient responses to analgesic medications, including opioids. 44, 61 At the present time, it is not generally possible to predict which patients will respond best to a particular drug. If the clinician has been unable to achieve adequate pain control with acceptable adverse effects, an alternative opioid medication should be considered.
Opioid Rotation
Opioid rotation has been shown to be an effective strategy for managing AEs or inadequate analgesia in patients taking opioids for long periods, and some physicians use this technique to optimize pain control in patients with complex or therapeutically challenging pain states. Studies show that opioid rotation has been effective in patients with noncancer pain. 39, 67 The success of rotation may be partly because of the effects of different opioid receptor subtypes. For example, female patients prescribed pure agonists may benefit from exposure to opioids that cross-react with receptors. 68 When opioid rotation is performed for patients with adequate pain relief but unacceptable AEs, the starting dose of the new opioid should be reduced 50% to 75% of the equianalgesic dose of the old opioid (SORT level 3). 69 For patients with poor pain control and unacceptable AEs, the starting dose of the new drug can usually be 75% to 100% of the equianalgesic dose of the old drug (SORT level 3). 69 Use of a standard equianalgesic dose table (an example of which is shown in Table 4 ) may facilitate opioid conversion; however, it is important to note that there is wide interpatient variability in the response to different opioids, 70 and the doses shown in many standard equianalgesic dose tables may not be accurate in patients who have developed tolerance or have been taking opioids for long periods of time.
When opioid rotation is used, patients should be monitored closely to assess the adequacy of pain relief as well as the effect on opioid-related AEs. As with any opioid regimen, subsequent dose adjustments will probably be necessary. Use of opioid rotation requires familiarity with a range of opioids and with the use of equianalgesic dose tables. However, it is also important to consider that the evidence to support dose ratios in equianalgesic tables refers largely to the context of single-dose administration; they may not be completely accurate in cases of chronic opioid administration. 50, 70 Studies of patients with chronic cancer or noncancer pain have shown that many patients must switch opioid medications at least once, and sometimes as many as 3 to 4 times, before achieving effective analgesia with tolerable AEs. 37, 39 In such cases, the availability of multiple opioid analgesics is clearly crucial to achieving clinically satisfactory outcomes, and the development of new opioids or new formulations such as oxymorphone ER and IR, and morphine sulfate ER would provide new options.
New Medications and Formulations
As the use of opioids continues to expand, many issues and challenges regarding their use require attention. Among the many areas that need additional investigation are determining sufficient dosing for adequate analgesia, minimizing drug interactions, addressing highly variable patient responses, and minimizing drug abuse. It is hoped that new technology or knowledge will lead to formulations that will eliminate the potential for abuse. Other research is aimed at reducing tolerance, receptor downregulation, and antianalgesic effects of high-dose opioids (methadone, dextromethorphan, naltrexone), with the goals of improv- † Transdermal fentanyl 100 g/hr is approximately equivalent to 2 to 4 mg/hr of IV morphine. A conversion factor for transdermal fentanyl that can be used for equianalgesic calculation is 17 g/hr. Roughly, the dose of transdermal fentanyl in g/hr is approximately one-half of the 24-hour dose of oral morphine. ‡ For morphine and hydromorphone, rectal administration is an alternate route for patients unable to take oral medication, but equianalgesic doses may differ from oral and parenteral doses because of pharmacokinetic differences. Reprinted with permission from Nicholson. ing efficacy and decreasing tolerance and hyperalgesia. Applications for opioids are also being developed in new areas such as neuropathic pain, which is pain caused by a peripheral or central nervous system deficit leading to alterations in sensory transmission that may continue even after healing has occurred. 9, 71 Until recently, it was believed that opioids were ineffective against neuropathic pain, but the results of several recent randomized controlled trials indicate that opioids can provide relief from neuropathic pain. [72] [73] [74] Studies of the differing responses of persons to pain have generated new interest in determining whether men and women have the same responses to analgesics, and whether there are gender-based differences in opioid-activated endogenous pain-modulating circuits. 68 Although it is hoped that basic laboratory and clinical science will help to drive the development of a new generation of analgesic agents, opioids such as fentanyl, morphine, and oxymorphone have been incorporated into new formulations that may help to advance the management of pain in acute and/or chronic settings.
For example, the fentanyl transdermal therapeutic system is a noninvasive delivery system for analgesic therapy. Its slow onset and offset is not suitable for acute pain, but the prolonged 72-hour duration is ideal for chronic pain states in which the patient's pain is fairly stable. 75 For acute pain control through patient-controlled analgesia (PCA), fentanyl has been formulated in a patient-controlled transdermal system (PCTS) that uses a lowintensity current to electrophorese the drug onto the skin, where it diffuses into the local circulation. As with standard PCA, the patient self-administers each dose by pushing a button on the patch to activate the current. Such a system is clearly less invasive than standard PCA and may have fewer complications associated with its use. One randomized study showed that the system was comparable with standard IV PCA morphine for pain control, although it appears from the published data that patients consumed more opioid with the PCTS system than with IV PCA. 76 In addition to these transdermal systems for chronic or acute pain, fentanyl has been formulated as oral transmucosal fentanyl citrate for the treatment of breakthrough pain. In one randomized placebo-controlled study, the drug seemed safe and efficacious as a rescue medication in patients receiving other oral opioids as their principal pain medication. 77 A new, capsular, once-daily, modified-release formulation of morphine sulfate was approved by the US Food and Drug Administration in early 2002. This morphine formulation is made up of 2 components-an IR component that rapidly achieves plateau morphine concentrations in plasma, and a sustained-release component that uses a spheroidal oral drug absorption system technology to maintain plasma morphine concentrations throughout the 24-hour dosing interval. The amount of morphine absorbed is similar to that of previous oral morphine formulations. 78 In an openlabel trial, effectiveness and good tolerability was reported in cancer patients, and a randomized controlled trial reported improved quality of sleep compared with twice-daily morphine. 79, 80 An ER liposome injection of morphine sulfate is now available for single-dose administration by the epidural route, at the lumbar level, for the treatment of pain following major surgery. This formulation uses DepoFoam technology to provide extended drug release from a liposomal depot after a single-dose injection. 81 Morphine sulfate ER liposome injection is administered before surgery or after clamping the umbilical cord during cesarean section. Randomized studies have shown that it provides analgesic efficacy superior to conventional epidural morphine. In general, improved efficacy was observed as either a significant reduction in patient pain and/or as a significant reduction in the use of postoperative supplemental opioids (eg, less IV PCA use). 82, 83 An additional advantage is that the use of a single injection obviates the need for epidural catheters or infusion pumps.
New formulations have also been developed for oxymorphone, a drug that has been used for many years in postanesthesia care units for rapid relief of severe surgical pain and on medical wards for chronic pain. 84, 85 Until recently, oxymorphone has been available primarily in IV and suppository forms, but now 2 new oral formulations of oxymorphone, ER and IR tablets, are being developed. In a long-term (12-month) study of patients with moderate to severe pain associated with osteoarthritis, effectiveness was reported with twice-daily dosing and no opioid rescue medication. 86 In a randomized controlled trial performed in cancer patients, oxymorphone ER seemed to provide effective pain relief with twice-daily dosing; patients in this trial were permitted to take rescue medication but use was generally low (approximately 1 dose per day for breakthrough pain). 87 Similar results were also reported in randomized controlled study of patients with chronic low back pain. 88 These results are consistent with the proprietary sustained-release technology used to formulate oxymorphone ER. The formulation is based on an agglomerated hydrophilic matrix that allows the slow release of oxymorphone over a long period. The pharmacokinetic data and clinical efficacy results are potentially significant because reports for other chronic pain populations indicate that sustained-release forms of morphine and oxycodone are used 3 to 4 times daily, with an additional 3 to 4 doses of rescue medication. 29, 39, 41 Clearly, additional studies are required to determine whether the 12-hour dosing observed in the clinical trials program with oxymorphone ER translates to these broader patient populations. Indeed, all the newer drug formulations reviewed in this section offer promising new options for pain management. Broader clinical experience with these formulations will determine how well these promises are kept.
Conclusion
Scientific knowledge about pain and opioids has increased significantly in the last 3 decades. The recognition of pain as the fifth vital sign has caused changes in the attitudes toward pain management, not only among clinicians but also within governmental and healthcare agencies. Pain is no longer considered to be merely a symptom; it is now recognized as a condition that needs to be managed and treated. Modalities such as neuraxial administration of opioids, PCA, transdermal therapeutic systems, and long-acting oral formulations provide a broader range of treatment options. Management techniques such as opioid rotation offer alternatives for increasing analgesic effectiveness or reducing AEs. The application of new knowledge and technology to existing opioids such as fentanyl, morphine, and oxymorphone provides the primary care physician and family practitioner with new tools in pain management. Despite the numerous advances, clinical practices and societal attitudes toward the use of opioids can be slow to change. Additional research advances coupled with ongoing physician and patient education will be required to address some of the remaining issues and barriers associated with effective pain management.
